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when studying the reaction of, the chloranhydrides of the acids 
Card 1/3 of the trivalent phosphorus, care to the conclusion that this 
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of linear construction that ia of ethers with only one double 
binding are forued. The ethers with 2 and 3 double bindings 
can be polymerized much more quickly. On this occasion 
spatially net-like polymers are formed which are insoluble 
in organic solvents. There are 2 tables and 10 references, 

7 of which are Slavio. 
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ABSTRACT: 4A method is described for obtaining a new type of cation-ex- 
changing phosphorus-containing resins on the basis of . 
di-£, B'-chlorethy1 ester of the vinylphosphorinic acid and 
divinylbenzene. 
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poxTONLCaL: ree Obshchey Knimii, 1958, Vol» 28, Nr 5 pp. 1338-1340 
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been cebried out, and the phenyldichlorophosphine must 

be directly redistilled from the reaction flask in vacuom 
fyield 90 %) (ref 3), By the action of chlorine on the 
pheny 1dichlorophosphine the phenyl tetrachlorophosphine was 
obtained; in the conversion with sulfur dioxide the latter 
yielded the dichloroanhydride of phenylphosphinic acid 
(yield 90 %) (see the general scheme for the synthesis of 
the two chloroanhydrides). There are 3 references, 1 of 
which is Soviet. 
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(xylene, cumene) and at suited temperatures (naximun 150-160°). 

This way the overheating 13 avoided, the monomolecular cource 

of reaction is secured and the yield of di-8,$'-chloro-ethy! 
ester of the above mentioned ecid is increased (63-67 es). This 
hermless method makes necessible the dichloroanhydride cf the - 
aachloro-ethyl phogphinic acid (Ref ?) and of the derivatives 
of %-chloro-ethy] phosphinic acid (Ref 3), as well as of viryl- 
phosphinic acid (uefs 4, 3) in any quantities, which nither- 
to nas been impossible. The results obtained in nome typices? 
experiments concerning this isomerization may be seen from the 
table. There are 1 table and 6 references, 4 of which are 
Soviet. . 

AS SOCTATION: Nauchno-issledovatel’ skiy institut plasticheskikh mess 
(scientific Research Institute of Plastics) 

SUBMITTED: June 11, 1957 


1. Phosphinic acid esters--Synthesis 2. Phosphinic acid esters 
--Isomerism 3. Phosphinic acid esters--Chemical reactions 
4. Chemical reactions--Hazards 
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AUTHORS: Gefter, Yee Le» Moshkin, FP. A- 


TITLE: Simple Laboratory Method for the synthesis of Di-f,(r-ethyt 
Chloride Ester of Vinyl Phosphinic Acid 

PERIODICAL: Plasticheskiye massy, 1960, No- 4, PP 54-55 

TEXT: The authors report on the continuation of studies concerning the ‘ 


nthesis of di-f, 1-ethyl chloride ester of vinyl phosphinic acid 

ef. 33 M- Ie Kabachnik and P. A. Rossiyskay4s Refe 5)» 
oved by Yee Le Gefter (Ref. 4). They carried out the reaction 
in a single reaction vessel, without isolating intermediate products. Thus, 
they simplified all stages of the reaction. They proved that 4 non-distill:4 
phosphorus trichloride may be used in the first stage. The admixtures of 
HCl and phosphorus oxychloride contained in jt give compounds with 
ethylene oxide, which are separated later (ethylene chlorehydrin and 

tri- ppt pM-chloroe thy? phosphate) « The second stage, Vize» the thermal 
isomerization of tri-fs(i" ,p"-chloroe thy] phosphite, was improved by using 
commercial dichloro benzene (isomer mixture with little paraisomer) as 
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Simple Laboratory Method for the Synthesis s/191/60/000/004/010/015 
of Di-f,A'-ethyl Chloride Ester of Vinyl BO16/B058 
Phosphinic Acid 


solvent. The lower boiling point of dichloro benzene compared with other 
solvents (Ref. 6) permits quicker isomerization than previously. In the 
third stage, viz., the hydrochlorination of the di-f,p'-chloroethyl ester 

of fi-chloroethyl phosphinic acid, the authors recommend potassium or 

sodium acetates (German chemists, Refs. 7,8, simultaneously conducted 
similar studies independently from the authors). Consequently, the non~ 
distilled isomerization product of tri~-/(,/%' ,f)"~chloroethy1 phosphite 

could be dehydrochlorinated. The amount of NaCl remaining after dehydro- 
chlorination was filtered off. Acetic acid and dichloro benzene were 7 
distilled from the filtrate in vacuo. The residue neutralized with sodium — 
hydroxide was distilled in vacuo, and 50-59% of the theoretical yield 
related to PCl, was obtained as final product. A yield of only 45-49% is 


obtained if each individual intermediate product is isolated, the process 
getting more complicated, too. Polycondensation occurs besides isomeriza-~ 
tion. A considerable amount of resin is thus formed. Dichloro ethane is 
also separated. L. S. Ludentsova participated in the experiments. There 
are 8 references: 4 Soviet, 2 US, 2 German. 
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AUTHOR: Gefter, Ye. L. 
ce ee 


TITLE: Phosphorus-containing Compounds, an Important Raw Material 
in the Plastics Industry 


PERIODICAL: Plasticheskiye massy, 1960, No. 5. PP- 47-55 


Chemistry and Application of Organophosphorus Compounds at Kazan' in 
November, 1959. It gives a survey of publications on phosphorus chemistry, 
especially the chemistry of organophosphorus compounds. The author deals 
with the following subjects: 1) Organophosphorus monomers: chlorides of 
organophosphorus acids; diamides of phosphinic acids, esters of phosphinic 
acids, phosphorus chloro nitrile; 2) low-molecular phosphorus compounds; 
esters of phosphinic acid, esters of phosphoric acid, tertiary phosphines; 
3) phosphorus-containing polymers: a) carbo-chained polymers; polymers and 
copolymers of unsaturated esters and amides; phosphorus~containing, high- 
molecular compounds (reaction of starch, polyvinyl-, polyally? alcohol 
with phosphorus oxychloride, phosphoric acid chlorides, or urea phosphate; 
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Phosphorus-containing Compounds, an Impor- $/191 60/000/005/014/020 
tant Raw Material in the Plastics Industry BO004/B064 


introduction of phosphorus by means of phosphorus trichloride into arouakic 
polymers); b) heterochained polymers: phosphorus-containing polyesters and 
polyamides, polyphosphorus chloro nitrile, and its derivatives. Polymers 
on the basis of unsaturated tertiary phosphinic oxides of the 


CH, =CHP(0)R'R" type, and application of the procedures developed for the | 


production of block, grafted, and stereoregular polymers to organophos- 
phorus compounds are considered to be promising. The use of phosphorus- 
containing compounds in other branches of national economy (anticor- 


rosives, extracting agents, glassmaking lubricant additives)is mentioned. 
A. Ye. Arbuzov, M. I. Kabachnik, L. Z. Soborovskiy, A. Ya. Yakubovich, 

P. A. Rossiyskaya, Yu. M. Zinov'yev, M. A. Englin, and Ye. S. Shepeleva 
are mentioned. There are 137 references: 42 Soviet, 58 US, * Australian, 
12 British, 3 Canadian, 5 French, 16 German, 2 Japanese, 1 Polish, 

4 Swedish, and 1 Swiss. 
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s/191/60/000/011/003/016 
BO013/B05L 
15,8109 : 
AUTHORS: Li, P. Ze, Mikhaylova, Z. Ve, Sedov, L. N. Kaganova, Ye. Ley 
Gefter, Ye. Le 
TITLE: Laminated Plastics on Glass Fiber Basis. Report 13. A New 
Binder on the Basis of Unsaturated Polyester Resins With 
Addition of an Organophosphorus Compound 


PERIODICAL: Plasticheskiye massy, 1960, No. 11, pp. 9 = 10 


TEXT: The authors studied the possibility of producing incombustible resins 
with the use of dichloro-diethyl ester of vinyl phosphinic acid (DE). 
Dichloro-diethyl ester was synthesized by Ye. L. Gefter. Experiments with 
the use of DE with usual resins gave no satisfactory results. Its use with 
chlorine-containing polyester resins is much more promising. The effect of 
organophosphorus admixtures on the properties of chlorine-containing resin 
is shown in Table 1. Hence, it appears that with addition of small DE 
amounts the properties of resin remain practically unchanged except for 


the gelation rate. Sows physicomechanical properties of glass-reinforced 
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Laminated Plastics on Glass Fiber Basis. $/191/60/000/011/003/016 
Report 13. A New Binder on the Basis of BO13/B05h 

Unsaturated Polyester Resins With Addition 

of an Organophosphorus Compound 


plastics from chlorine-containing polyester resin, with and without DB 
addition, are given in Table 2. The refractoriness of samples of glass- 
reinforced plastics was tested by exposing the sample to an open flame 
for a definite time, and - after removal of the flame - determining the 
duration of independent burning and glowing of the sample, as well as the 
loss of weight (Table 3). Combustibility of glass-reinforced plastics was 
little reduced by the addition of TE to the general-purpose resin of the 
type (il (PN-1). On the other hand, an introduction of small DE amounts 
into chl.orine-containing resin, which is only slowly extinguished after 
removal of the flame, warrants the production of hardly combustible glass- 
reinforced plastics. There are 1 figure, 3 tables, and 3 references: 

1 Soviet, 1 US, and 1 British. 
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TITLE: The Derivatives of Phenyl- 6 -Chloroethyl- and Pheny ivinylpnesphiz.ic 


Acids 4 


PERIODICAL: Zhurnal vsesoyuznogo khimicheskogo obshchestva im, DI, Mendeleyeva, 
1960, Vol. 5, No. 4, Pp. 479 


TEXT + Phosphorus-organic compounds with two or three C-P bonds in the 

molecule hav been studied only little thus far, therefore the preparation of derivatives 
of phenyl- f-chloroethyl- and phenylvinylphosphinic acidgs was investigated. The 
synthesis was based on the phenomenon discovered by M,I. Kabacnntk and P,A.Rossty- 
skaya (Ref 3) that f-chlorcethyl esters of the phesphorous acid and the substituted 
phosphorous acid can undergo regrouping during heating without addition of halide- 
sontaining compounds. ‘The initial product was phenyldichls: sphoapnine. Ite inter- K 
action with ethylene oxide yielded the di-B, B' ghiorethys gster_of “he phenyl- 
phosphinous acid (m.p. 138-140°C at 2-3 mm Hg, n 1.5420, dy, 1.2620, Cy9H1302PC1 5, 
yield 94%), Heating the di- p p' -chlorethyl eater of phenylpnosphinous acid in 
decalin fer 5 hours at 180-200°C produces its isomer, viz,, the -chloroethylester 

of the phenyl- B-ch?oreethy1phosphinte acid, mp. (with decempoziticn) 165-1707° 
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The Derivatives of Pheny1- f - Chloroethyl- and Phenylvinylphosphinic Acids 


at 2 mm residual pressure, C10H; 0 aPClo. Treatment with phosphorus pentachloride 
yielded ggid chloride of phenyl-f- chlorethylphosphinous acid, m, p. 150-153°C at 
2mm; n. 1.5642, 4°) 1.3409, CgHpOPCls, yield 74.5%, The interaction of this 
acid chloride with various alcohols Seaduced the esters of pheny1- 6 -chloroethy1- 
phosphinous acid cited in Table 1, These esters were treated with alcohol 

alkali or triethylamine, This treatment yielded the esters cf the phenylvinyl- 
phosphinous acid eited in Table 2, There are 2 tables and 4 Soviet references, 


ASSOCIATION: Nauchno-issledovatel' skiy institut plastmass (Scientific Research 
Institute of Plastics) 


SUBMITTED: March 28, 1960 
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5/191/61/000/001/013/015 


B101/B205 
AUTHORS : Gefter, Ye. Leys Kabachnik, M. I. 
TITLE: Synthesis of f-chloroethyl phosphinic acid dionloride 


PERIODICAL: Plastioheskiye massy, no. 1, 1961, 63-65 


TEXT: The conventional methods of synthesizing A-chloroethyl phosphinio 
acid dichloride - starting material for the synthesis of chlorides and 
esters of vinyl phosphinic acid - have the following disadvantages! 
a) Treatment of di-f, f'-chloroethy1] ester of p-chloroethyl phosphinio acid 
or of the isomerization products of tri-B,f',—"-chloroethy1 phosphite 
(commercial chloroethyl phosphinic acid) with PC1, at 150-160°C requires 
J 


the application of pressure to warrant a yield of 10%. b) Interaction of 


PC1,, GoH,Clos and AlCl,, and subsequent hydrolysis is a very complicated — 
procedure. c) Reaction of PCl, with C,H, and 0, gives only low yields. 


For this reason, the authors examined the possibility of obtaining 
sufficiently large yields of p-chloroethyl phosphinic acid dichloride 
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without applying pressures. Two ways of this synthesis were studied: —_ 
1) Direst conversion of the di-f, B'-chloroethyl] ester of A-chloroethy! 
phosphinic acid into the acid, and subsequent treatment with reagents 
leading to the formation of the acid chloride; 2) direct conversion of the 

»P'-chloroethyl ester of A-chloroethy! phosphinic acid (CEPA) into the 
acid chloride without synthesizing the free acid. Concerning 1) the 
following is noted: Pure or commercial di-B, '-chloroethy] ester of CEPA 
may be sonverted into CEPA by reaction with anhydrous HCi at 440-160 C if 
atmospheric moisture is excluded: 

“ 

C1C,H,PO(0C,H,61)> + 2HC1 — C1C,H ,PO( OH), + 2C1,CoH,- Treatment of this 
acid vith thionyl chloride, phosgene, PCl,, or Sicl, failed. Treatment 
with s0Cl, in the presence of catalytio quantities of pyridine gave only 
a small yield of the acid dichloride. Treatment with PC1, or PC1, + Cl., 
however, gave the dichloride of CEPA in yields of up to 80%. The second 
synthesis was brought about by interaction of PCl, with the initial ester 


at 140--150°C, in the presence of small amounts of metalli: chlorides 
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(PeC1,, CuCl,, or AlCl 
Hs eat i 2 as catalysts; reaction with Sicl,, cocl,, PCl,. or 
a+ he 6r, tailed. Exclusion of atmosph 
rere pheric moisture and ste wise 
ou . ‘ Pcl, are needed to obtain a yield of 60%. When using ii 

~PsP sp'-ethyl phosphite, the yield varied f 
synthesin failed : rape ln me: 

when using PC1, + cl, because of the formation of yellow 


phosphorus. L. 8. Ludentsova assisted 
in th 
9 references; 6 Soviet-bloc and 2 nONssovis ee mereeee 
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AUTHORS Rubtsova, I. Ke, Gefter, Ye. L., Yuldashev, A., Moshkin,P.A. 


TITLE: Synthesis of some hardening phosphorus-containing 
polyesters by polycondensation 


PERIODICAL: Plasticheskiye massy, n0- 2, 1961, 22 - 24 


ning polyesters with otherwise good properties 


TEXT: Phosphorus-contat 
ting points, inability of 


also show essential negative features (low mel 
hardening), which circumstance induced the authors to develop 4 method o 
synthesizing phosphorus-containing hardening polyesters. For this pur- 
pose, they synthesized various normal phosphorus-containing polyesters 
with an unsaturated bond in the side chain which could subsequently be 
hardened by reaction of their double bonds. They proceeded from vinyl 
phosphinic acid dichloride and bivalent phenols, a3 well as from dichlo- 
rohydrin of pentaerythrite. Vinyl phosphinic acid dichloride was synthe 
sized in the following way! 1) by catalytic dehydrochlorination of 

(s -chloro~ethy1l phosphinic acid dichloride; 2) by reaction of triethyl- 
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o 


amine. with § -chloro-ethyl phosphinic acid dichloride in a solvent (the 
yield of acid dichloride was 61.5 % in ether, and 66.3 % in benzene) 3 
C1CH,— cH, — POCl, + (CH.) 5N — CH, = CH — POC1, + N(CjH,)5-HC1- 


The phosphorus-containing polyesters were obtained by reaction of vinyl 
phosphinic acid dichloride with various dihydroxy compounds on heating 
in an inert gas in the presence of metallic tin: 


-o = 

: i 
oa CH : 2 
.* “ { 

. CH, «ln 
| cH, CHC 
Where. Rs Cyt ~ Cathy -— Cathe cr, -b-ch,— 
3 _ CHC. 


Hitherto unknown, Light-yellor, solid, comparatively low-melting poly- 
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esters soluble in many organic sdyents were produced. Their content of 
double tonds determined according to Kaufmann varied between 70 and 80 % 
of the theory. The polyesters synthesized hardened in the presence of 
the following polymerization initiatorss benzoyl peroxide, hydroperoxide 
of cumene with admixed cobalt naphthenate, and the very active dinitrile 
of azo-bis~isobutyric acid (both as accelerators). M.I. Kabachnik and 

T, Ya. Medved' are mentioned. There are 6 references: 5 Soviet-bloc and 
4 non-Soviet~bloc. 


} 
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s/191/61/000/003/002/015 
IS. gy 2109 B124/B203 
AUTHONS 1 Rubtsova, I. Ke, Gefter, Ye. L., Yuldashev, A., Moshkin, P.A. 


TITLE: Production of hardenable phosphorus -containing polyesters 
through polyesterification 


PERIODICAL: Plasticheskiye massy, NO. 4, 1961, 13-14 


TEXT: A previous publication (Ref. 1: Plast.massy, no- 2 (1961)) 
described the production of some hardenable phosphorus-containing poly- 
eaters through polycondensation. The authors studied the possibility of 
obtaining hardenable organophosphorus polyester resins through poly- 
esterification of diphenyl- and diethyl ester of vinyl phosphonic acid 
with the aid of some dihydrozyl compounds. The reaction was conducted 
in an inert gas atmosphere with heating up to 250 C in the presence of 
magnesium chloride or zino wig a The reaction proceeds as follows: 
nR-PO(OR'), + nHO-R"-0H —+[-fo-r-0-| + 2nR'OH, where 
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R 3 CH,=CH- 


R'3 CoHe-s {<>)- ei 
a1 -1-CS OO 4-- 


H 
-()-0-(CH,) -0-C )- 5 -CoH, The resulting polyesters were incom- 


pustidle (the test was made in the fjame of an alcohol burner), their 
melting point lay between 75 and 100°C, they were soluble in dimethyl 
formamide, cyolohexanone, dioxane, unsoluble in alcohols (methyl, ethyl, 
butyl alcohol), chlorofora, and benzene. The double bonds in the poly- 
esters synthesized were determined according to Kaufmann} their content 
was between 70 and 80% of the theoretical amount. The reaction was 
accompanied by violent decomposition in the interaction of diethyl ester 
of vinyl phosphonic acid with some dihydroxyl compounds, as well as in 
that of diphenyl ester of vinyl phosphonic acid with ethylene glycol. The 
characteristics of the initial substances (diethyl ester of vinyl 
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phosphonic acid, diphenyl ester of vinyl phosphonic acid, 1,4-di-(p- 
hydroxyphenoxy)-butane) are given, and the polyesterification of diphenyl 
ester of vinyl phosphonic acid with hydroquinone, diphenylol propane, 
resoroin, 1,4-di-(p-hydroxyphenozy)-butane, as well as of diethyl eater 
of vinyl phosphonic acid with hydroquinone and ethylene glycol is 
described. The authors thank ¥V. I. Lutkova and B. B. Bereszina for 
producing 1,4-di-(p-hydroxyphenoxy)-butane. There are 4 references: 

3 Soviet-bloc and 1 non-Soviet-bloc. The reference to the English- 
language publication reads as follows: H.W. Coover, M.A. McCall, 


US Patent 2,682,522; C.a.348, 11112 (1954). 
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AUTHORS: Gefter, Ye. L., Moshkin, P. A., Pertsev, L. D- 
TITLE: Synthesis of hydroxy-methyl phosphonic acid 


PERIODICAL:  Plasticheskiye massy, no~ 4, 1961, 62-63 


TEXT: Hydroxy-methyl phosphonic acid (HMPA) is a specific hardening 
catalyst for methylol polyamide, foam polyurethane, furylic and other 
resins to which heat- and water-resistant are quickly imparted even by 
small quantities. This reaction, applied for the first time by H. J. Page, 
is not stuitable for the preparation of large quantities, as the exothermic 
reaction cannot be controlled. A method devised by the first-mentioned 
author for a danger-free polymerization of tri-B,8',p"-chloro-ethyl 
phosphite proved to be inadequate, as only one-third of the addition of 
formaldehyde was utilized. The hydrolysis of the chloro-methyl phosphonic 
acid chloride in two steps, described by M. I. Kabachnik and 

Ye. S. Snepeleva (Ref. 6: Izv. AN. SSSR, OKhN, 185 (1951)), partially 
takes place under pressure, The authors have now hydrolyzed PCL, already 
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at the beginning of the process: CH..O 

PC], + 31,0 —+t3 HC] + H-PO(OH), emey HOCH,PO( OH). 
This reaction may be performed in one step (1) from phosphorus trichloride 
and formaldehyde, or in two steps (II) with separation of the inter- 
mediate (phosphorous acid). In the case of (a1) 137.5 @ of PC1, was added 


to 150 ml of H,0 while stirring, with temperature rising to 50..55°C. 


After evaporating the hydrochloria acid, the residue solidified and gave 
the yellcwish-white crystal mass of phosphorous acid melting at 71-720C. 
Equivalent quantities of HPO, and paraform were then heated in sealed 
ampuls for several hours; The resulting thick yellowish liquid (CH, O,P: 
90 % yield) crystallized slowly. The crystals had a P-content of 27.9 % 
and melted at 62-83°C. The condensation of HPO, with 40 % formalin 


solution proceeded in a similar way. Working under pressure (a) or the 
reflux condenser (b) gave: yields: (a) = 85 %; (b) = 80 %; P-content: 
(a) = 27.5 %} (db) = 27-53 %, In the one-step process (I), phosphorus 
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trichloride was gradually added to 38 % formalin. after boiling for 
sevaral hours under the reflux condenser, OMPA was obtained in a yield 
of 78%. On reaction with excess formalin the yield was 81 % 

N. I. Bondar’ is mentioned as a co-worker. There are 7 references} 

6 Soviet-bloc and 1 non-Soviet-bloc. 
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AUTHOR : Gefter, Ye. L. 

ae ees 
TITLE: Diallyl ester of vinyl phosphinic acid 
PERIONICAL: Plasticheskiye massy, no. 11, 1961, 38 


TEXT: The author synthesized diallyl ester of vinyl phosphinic acid. 
‘This substance wae prepared by interaction of dichloro anhydride of 
f-chloro-ethyl phosphinic acid with allyl alcohol in the presence of 
pyridine subsequent dehydrochlorination of the resulting diallyl ester 
of f-chloro-ethyl phosphinic acid: 


CICH,CH,POCI, + 2CH, = CHCH,OH"} 2C,1,N -- 
m= CICH,CH,PO(OCH,CH =» Clly)s -F 2G1,N-HCE x 
CICH,CH,PO(OCH, CH=CH), + NIGHb —> 
—» CHy=CHPO(OCH,CH =CH,); -F N(GH,)-HC! 


116 @ of dry allyl alcohol, 158 g of pyridine, and 300 ml of benzene were 
filled in a four-necked flask with dropping funnel and reflux condenser 
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with galoium chloride tubes, stirrer, and thermometer. To this mixture, 
181.5 @ of dichloro anhydride of f-chloro-ethyl phosphonic acid was added 
under thorough stirring and external cooling, at a reaction tenperature 
of 0-10°C. The reaction mixture was stirred for 40 min at 50°C. The 
hydrochloric pyridine was filtered off, rinsed with benzene, the solvent 
was distilled from the filtrate, and the residue distilled in vacuo. 

136 g (61 % of the theoretical amount) of diallyl ester of B-chloro- 
ethyl phosphinic acid, a colorless transparent liquid soluble in alcohol, 
ether, benzene, and toluene, with a botling point of 123°C (1-2 mm Hg)s 
n20 1.46225 44° = 1.4544 was obtained. Found, fo, P= 13.655 Cl = 15.63 


Cyl, 40sPC1- Caloulated, %: P= 13-793 Cl=15.78- The mixture of 108 g 


of diallyl ester of B-chloro-ethyl phosphinic acid, 50 @ of triethylamine, 
and 150 ml of benzene was mixed and heated for 3 hr at 50-60°C. The 
precipitating hydrochloric triethylamine was filtered off and rinsed with 
benzene. The solvent was distilled from the filtrate. The residue was 
distilled in vacuo in the presence of 0.5 % of phenyl-f-naphthylamine 
polymerization inhibitor. 60 g (66.5 % of the theoretical amount) * x 
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diallyl ester of vinyl phoephinio acid, a colorless Sransparent liquid of 
ether odor soluble in alcohol, ether, benzene, and toluene, was obtained. 
Boiling temperature: 86-88°C (1 mn He)3 nino = 1.45553 a° = 1.1222. Found, 
%: P= 16.27, CgH,,0,P. Calculated, %: P+=16.46. The euthor thanke 

L. S. Ludentsova for help with the experiment>. There are 8 Soviet 
references. Abstracter'es note: Essentially complete translation. } 


9 
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AUTHOR: Gefter, Ye. L. 


TITLE: Reaction of aryl dichloro phosphines with cyclic oxides. I. 
Reaction of phenyl dichloro phosphine with ethylene oxide 


PERIODICAL: | Zhurnal obshchey khimii, v. 31) NO» Jy 1961, 949-952 


TEXT: M. I. Kabachnik and P. A. Rossiyskaya showed that, when reacting 
ethylene oxide with the acid halides of phosphorous acid and the substituted 
phosphorous acid, the p-chloro ethyl esters of these acids are easily ob- 
tained, which, when heated without addition of halogen-containing compounds, 
may undergo @ regrouping acoording to Arbuzov (Ref. 3s Izv. AN SSSR, OKbN 
(1946)). In principle, the author used this convenient and promising method 
of synthesizing the hitherto unknown derivatives of some alkyl- and alkenyl- 
aryl phosphinic acids when studying the reaction of some ary] dichloro phos- 
phines with cyclic oxides. Shortly before this study was finished, G. Kamay 
and V. S. Teivunin (Ref. 5: DAN SSSR, 128, 543, (1959)) published a similar 
study of an aliphatic series,1. @-, the reaction of ethyl dichlorophosphine 
with ethylene oxide. fhe reaction of phenyl dichloro phosphine with ethy- 
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lene oxide was performed in order to obtain the di-f,A*-chloro ethyl ester 
of phenyl phosphinous acid: G,H,PCl, + er iu — CgH.P(OCH{CHDC1),- 
\ 


1) 
The firat experiments showed that this reaction proceeds very vigorously 
and, therefore, an isomerization of the unstable ester was to be expected. 
An inert sclvent was used to avoid an explosive reaction and resinification. 
Analysis revealed that the product obtained corresponded to the product of 
addition of two molecules of ethylene oxide ts *phenyl dichloro phosphine, 
1. Oey the di-f,f’-chloro ethyl eater of phenyl phosphinous acid (I). Ite 
renctions with ouprous chloride and sulfur indicated the presence of a 
trivalent phosphorus. Yacuum distillation yields only 4 small amount of 
pure product boiling in @ narrow range since, when larger quantities are 
heated for a longer period, the initial product @Mpmerizes in considerable 
quantities to the /-chloro ethyl ester of phenyl f-chloro ethyl phosphinic 
acid. Compound (1) adds oxygen and sulfur readily and, accordingly, passes 
over into the di- fA, f’-chloro ethyl ester of phenyl phosphinic acid (II) and 
phenyl thiophosphinic acid (III); its structure was confirmed by conversion 
of the phenyl dichloro phosphine into the phenyl phosphinic acid chloride, 
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followed by addition of ethylene oxide. Thermal isomerization of compound 
‘(I), which ie highly exothermic at 160-200°C, yields the .ji-chloro ethyl ester 
of phenyl-j-chloro ethyl phosphinic acid (Iv). To avoid explosion, isomeri- 
zation was carried out in Decalin. Thus, compound (I) should be stored in an 
inert. gas and {pomerization carried out in en inert gas medium so 8s to 
avoid the formation of compound (II). The reactions studied are illustrated 
by the following scheme: 


(Deg, 0 
Cll _PCly + 2GHy—CHly —> CotfgP(OCH CHCl) s Als ¢ 
Jer, N7 CICH,CH,” SOCH,CH,Ct 
CelfsPCl 0 ws av) 


SO, 


C,1;POCI, we 
2CH,—CII, 
i-Gihy “ 


“ 


Calf, FOCI, 


oe CgtlsPO(OCH, CHCl), GallsPS(OCH,CH,C!), 
(ye. an) - 
(a) = heating). I. A. Rogacheva took part in experiments. There are 9 re- 
ferences: 7 Soviet-bloc and 2 non-Soviet-bloc. The 2 references to English 
. language publications read as'follows: R. W. Upson, J. Am. Chem. Soo., 75s 
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1763, (1953); G. M. Kosolapoff, Organophosphorus compounds. N. ¥. (1950). 


ASSOCIATION: Nauchno-issledovatel’skiy institut plas'ticheskikh mass. Moskva. 
(Moscow Scientific Research Institute of Plastics) 


SUBMITTED: April 5, 1960 
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AUTHOR: Gefter, Ye. L. 
te 

TITLE: Reastion of ary] dichloro phoaphines with cyclic oxides. II. 
Derivatives of phenyl-S-chlere ethyi phosphinic acid 


PERIODICAL: Zhurnal obshchey khimtt, v. 3', no- 3, 1963, 952-955 


TEXT: The auther continued his study on the aynthesie of the da-f,f*-chloro 
ethyl ester of phenyl] phosphinic asid (1) ard its thermal teomerization to 
the f-chloro ethy. eeter of phenyl-f-chlezo atnyl phcsphinic acid (11); he 
showed that the acticn of PC1, upon this eater 1a acccmpanied by a slight 


ethyl phosphinic acid shioride 

inert gas with adm:xed air or agimply in air. the tecmerization product (the 
acid chtoride) shows an inconatant botiing print. &. that a pure compound 
(III) can te obtained only with great difficulty. The treatmen’ of "untreat- 
ed" acid chleride with dry HC1 and subsequent vacuur jiatillaticn proved to 
be a simple and effective method of obtaining a pure pridact. The formation 
of impurities in compound (111) is explained ty the sim:itaneoun isomeriza- 
Card 1/4 


splitting of the ester bond sn ae under the formaticn cf pheny}-<-chloro 
lft). If the sete: (1) 1:9 ssemertzed in an 
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tions and oxidatien of the dif, B  -chniore ethyl eater of pea Lalita 
acid and the turther formation of a darficuitey eparatls mixture hon 2 
ucts ef these two reactions. (Ths method of purifysng compound (113) 
seeks 5 i te the C-C-P bond rather 
basen on the fact that at 100-'60°C dry HC: aplite the C-CE : ; 
easily without affecting the C.-P bond. Compcund (IIL) Hae aha ae 
whereag the added acid chloride (IV) i¢ converted into acid chicride ( : 
which cannot be distilled in vacuc. From the Fesubteng mixture ane 
(IY), compound (IIIT) is distilled off tn pure atate. Ll abe eis bate 
water, it yields phenyl-é-chloro ethyl phosphinie avid (VI). an ing 


hols, it gives the #sters ef phenyl -A-chlors evhy! phosphini: acid (VIT) 
(Table). The reactisns are dllustrated by the fellewing schemes 
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Legend to Scheme: 1) Heating, 

2) oxidation product, 3) iso- 
merization product, 4) dif- 
ficultly separable mixture of | 
‘acid chlorides, 5) not over- 
‘distilling, 6) overdistilling. Qy 
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I. A. Rogacheva and L. S. Ludentsova took part in experiments. There are 
4 table and 2 Soviet-bloo referenoes. 


‘ASSOCIATION: Nauchno-issledovatel’skiy institut plasticheskikh mass. Moskva 
(Moscow Scientific Research Institute of Plastics) 


SUBMITTED: April 5; 1960 an 
Pat Donp irom | n,” puree 
tay { 
wets 

1 |Mernaoout . (D... 140-1429 (2), [4.5955 | 1.220 | 72.2 | 14.02} 14.17 
Q ‘|Arunonuh ,. {f-- > *430(1) 4.5239 | 4.1896 | 70.5 13.02) 13.3 
_ 3 yn nunositt TL £48180 (1.52) 1.5180 | 1.1680 | 43.2 12.4 | 12.56 
4 n.-Byraaonuh i Sigh fe 154—156 (2) 4.5128 | 4.1200 | 69.5 41.8 | 11.88 
§ |AnaitmooultwDr. «6. 142 (1) 44938 14.1895 | 75 $2.53} 12.66 
6 | Mennaontuh i) - | 185—~188 (2.5) 1.5711 : 54.5 | 10.9 | 11.08 


o Table: 1) no-) 2) eater, 3) boiling point, (pressure in mt 4) 
n 


Legend + 
yield, 5) found, 6) calculated, 7) methyl-, 8) ethyl-, 9) propyl-, 10 


butyl-, 11) allyl-; 12) phenyl-. 
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AUTHORS: Gefter, Ye. L.« and Rogacheva, I. A. 
—o omy, 


TITLE: Reaction of aryl dichloro phosphinea with syclic oxides. 
III. Derivatives of phenyl-vinyl phosphinisc acid 


PERIODICAL: Zhurnal obshchey khimii, v. 31, no» 3, 1961, 955-958 


TEXT: Taking account of the papers by M. I. Kabachnik on the synthesis and 
applicability of vinyl phosphinates (Ref. 2: Izv. AN SSSR, OKhN, 1947, 233), 


as well as by G. Kamay and V. S. Tsiyunin on the synthesis of ethyl-vinyl 
phosphinates (Ref. 3: DAN SSSR, 128) 543, (1959)), the authors synthesized 
some hitherto unknown phenyl-viny] phosphinates, ere from the previ- 


ously described (Refs. 4, 51 ZhOKh 31, 949 (1961); 2nOKh 31, 952 (1961)) 
phenyl-f\-chloro ethyl phosphinates (I) and the phenyl-vinyl phosphinic acid 
chloride. When treated with alcoholic alkali lye or triethyl amine in 
equimolecular ratio, the esters (I) split off HCl and were converted into ‘ 
the respective phenyl-vinyl phosphinates (II), the constants of which are 

given in a table. f-chloro ethyl ester no. 3 could only be obtained from 

triethyl amine. In the reaction of PCl, with phenyl-vinyl phosphinates, the 
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ester bond was easily split under the formation of phenyl-vinyl phosphinic ° 
acid chloriie (III): 


Cf, 0 
SP 


“. 


- “P + POG1 
CH=CH OR us 3 


CH,== CH (III) ¢1 


Compound (III) was also obtained by reaction of phenyl~f-chloro ethyl phos- 
phiniec acid chloride (v) with triethyl amine. Chlorine is more mobile in 
compound (III) than in the acid chloride (v), and hyrolyzes rather quickly 
in the air. The hydrolysis of compound (III) yields phenyl-vinyl phosphinic 
acid (IV)and, when it is treated with alcohol, the ester of this acid is 
obtained. ‘Thus, it was shown that the estera (II) may be obtained in two 
ways: from the esters of phenyl-f-chloro ethyl phosphinic acid and from 

the phenyl-vinyl phosphinic acid chloride. The reactions are illustrated 
by the following schemes 


+ RCl. 


Card 2/4 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610006-8" 


Kea Cre Res 


"APPROVED FOR RELEASE: 08 


eee cere een mes a 


ert etd 


/23/2000 CIA-RDP86-00513R000514610006-8 


oo anon g 


: $/079/61/031/003/011/013 
Reaction of aryl ... 3118/3207 


Calla, 70 _nccaton Call, é Ho, Calin, 2 
CICH,CH,% ‘Cl CiizeCi7 ‘ci cHy=cn7% Son 
(v) qu) (Iv) 

Ron] {Pct, 


oN yp Kon Q seca Ne 
CICH,CH,Z Son CH=CH” SOR 
(1) ay 


(a) = or). There are 1 table and 7 Soviet-bloc references. 


: ASSOCIATION: Nauchno-issledovatel’skiy institut plasticheskikh mass, Moskva 
(Moscow Scientific Research Institute of Plastics) | 


SUBMITTED: § April-26, 1960 
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5 4630 D243/D304 
AUTHOR: Gefter, Ye. Lb. 
TITLE: Some asymmetric derivatives of alkyl phosphoric acid 


PERIODICAL: Zhurnal obshchey khimii, v. 31, no. 10. 1961, 
3316-3319 


TEXT: Previously unknown derivatives of methyl-, chloromethy1- 
and chlorethylphosphoric acids are studied. The chloranhydrido- 
esters were synthesized by the equimolecular reaction of dichlor- 
anhydrides of the corresponding phosphoric acids and phenol, with 
subsequent fractionation: these products, on reacting with 
hydroxy l-containing aromatic compounds, ethanol and ethylene 
oxide, gave asymmetric esters of methyl, chlormethyl and 8-chlor- 
ethyl phosphoric acids. 1) The chloranhydridophenyl ester of 
methyl phosphoric acid: A mixture of 133 & of acid chloranhydride 
and 94 g of phenol was stirred and heated at 120° for two hours 
and then at 140° for 2 hours. After vacuum distillation and frac- 
tionation a colorless, transparent liquid was obtained, soluble 
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in benzole, toluene and esters, which reacted with water and al- 
cohol with evolution of heat and hydrogen chloride. The esters of 
chlormethyl- and -chlorethylphosphoric acids were similary pre- 
pared from dichloranhydrides of the corresponding acids and phe- 
nol. 2) Phenyl-8-chlorethyl ester of methylphosphoric acid: Dry 
ethylene oxide was passed through a mixture of chloranhydride 
(78 g) and aluminum chloride (0.5 g) until the exothermic reaction 
ceased. Temperature: 10 = 20°. The catalyst was filtered off and 
the filtrate vacuum distilled. Properties: a colorless transparent’. 
liquid, soluble in alcohol, ester, benzole, toluene and insoluble 
in water. All other esters had the same properties. 3) The phenyl- 
ethylesiter of chlormethylphosphoric acid: 60 g of chloranhydre- 
ester was slowly mixed with 25 g of dry alcohol at 0%. After re- 
moving excess alcohol and hydrogen chloride the mixture was neu- 
tralized with sodium hydroxide solution and vacuum distilled. 
The phenylethylester of 8-chlorethylphosphoric acid was simiiariy 
obtained from the chloranhydridoester and ethanol. Phenyl~o--< reey?. 
ester of methylphosphoric acid was prepared by mixing the chlor- 
anhydridoester (19 g) and o-cresyl (12 g) at !70° until hydrogen r 
A 
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chloride evolution ceased 
4) Reaction of the chlora 


° 
a 


mixed at room temperature in the pres 

30 ml benzole. The whole wag heated t for 1 hour, filtered, 
washed with benzole an - There nre 1 table 
and 4 references: -Soviet-bloc. The refe-. 
rence to the Engli reads as followe: GVM. 
Kosolapoff. Organo N.Y. (1950). 


ASSOCIATION: Nauchno-issledovatel'skiy institut plasticheskikh 
mass (Scientific Research Institute of Polymers) 


SUBMITTED: October 31, 1960 
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AUTHORS : Sokolovskiy, M. Av, Zovlin, P M., Gefter, Ye. f.. 
¥ a 
and Moshkin, P. A. 


TITLE: Full esters of vinylphosphinic acid with different 
functional groups 


PERIODICAL: Zhurnal obshchey khimii, v. 31, no. Ll, 1961, 3652-3654 
TEXT: The authors studied the reaction of di(/? .-chloroethyl) vinyl~ 


phosphinate (I) with ethanolamine and iw —aminoenanthic acid end prepared 
two previously unsuspected compounds: bia(N-[ woxye thyl- -aminoe thy?) 


0 
vinylphosphinate -— CH, sCHP( OCH CH NHCH ,CH 011}, (11); and big (Nei-- 


carboxyl-hexyl- 3 -aminoe thy! vinyl phosphinate -— 
CH;CHR/ OCH,CH NH (CH) ,600H 5 (IiI)> The full esters are of interest 6 


since they contain functional groups capable of condensation processes—. 
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$/079/61/031/014,/010/0i5 
Full esters of... D228 /D305 


secondary omines and hydroxyl groups, or secondary amines ond carboxy! 
Groups. Previous work by Ye. L. Gefter (Ref. 3: Zh. obshth. khimit, 28 
2500, 1958) and Ye. L. Gefter and P. A; Moshkin (Nef, 4- Piastmassy, no. 
4, 54, 1960) showed that I may serve ae the Original material foz 
synthesis of II and III, ILE was prepared by stirring 2 mixturs of ve 
I and ethanolamine in a flask fitted with a reflux condenser, the m>- 
meter, and dropping funnel for about 2 hr. at 40 ~ 45 3 the reaction 

was carried to completion by heating for a further hour on a water-bath 
at 80. The full ester was obtained from the dihydrochloride ty removing 
the alcohol and NoCl formed during its treatment with Na alcobolate. 
The procedure for the synthesis of III from f, aq. alcohol ani 
eminoenanthic acid is similar,apart from the fact that the atxture is 
heated for 4 hr. to obtnin the dihydrochloride. There are 5 Soviet h - 
references, 


SUBMITTED: December 6, 1960 
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: PHASE 1 BOOK EXPLOITATION SOV/6034 
ne Konferentsiya po khimii i primenentyu fosfororganicheskikh soyedinenly. 2d, | 


Kazan', 1959. 


Khimiya f primenentye fosfororganicheskikh soyedinenly; trudy (Chemistry 
and Use of Organophosphorus Compounds; Conference Transactions) Moscow, 
Izd-vo AN SSSR, 1962, 630 p. Errata elip inserted, 2800 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR. Kazanskly filial, 


| ‘ Resp. Ed.: A, Ye. Arbuzov, Academician; Ed. of Publishing House: LS. 
! Povarov; Tech. Ed. + g, G. Tikhomirova 


PURPOSE: This collection of conference transactions is intended for chemists, 
process engineers, physiologists, pharmaciets, physicians, veterinarians, 
and agricultural scientists. 


COVERAGE: The transactions include the full texts of most of the scientific 
papers. presented at the Second Conference on the Chemistry and Use of 
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d the Use of Organophosphorus (Cont.) SOV/6034 


eld at Kazan’ from 2 Nov through 1 Dec 1959. . ° 


a’ : 
bis is ‘Chemistry an 
4 
Chemistry, containing 67 arti- 4 


bis 
fe ‘Organophosphorus Compounds h 


[te moat 
—— : The material is divided into three sections: 
cles; Physiological Activity of Organophosphorus Compounds, containing 26 if 
: jo o&t 


articles; and Plant Protection, containing 12 articles, The reports reflect : : 
the strong interest of Soviet scientists in the chemistry and application of os Ge 


organophosphorus compounds. References accompany individual reports. : 
Short summaries of some of the listed reports have been made and are given . i 
ase 


: below. 
| TABLE OF CONTENTS: [Abridged] : ' 

. ; ideoduciion (Academician A. a Arbuzov) 3 pongul 
‘ TRANSACTION OF THE CHEMISTRY SECTION | sane 
Ba Gefter, Ye. L. [NII plastmass (Sctentitic Research Institute of Plastics, 

cts for the Industrial Use of Organophosphorus a 


‘ Moacow]. Some Prospe 
Compounds 
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Chemistry and the Use of Organophosphorus (Cont) SOV/6034 


Andreyev2, M. A., 1. Ae Gribova, M. 1. Kabachnik., G, S. Kolesnikav,—. 
= —Korsias, T- Ya. Medved', Yu. M, Polikarpov, Ye. F, Rodiénova, 
and L. S, Fedorova {Institute of Organoelemental Compounds}. Some 
Methods of Synthesis of New Organophosphorus Monomers and Polymers 263 
ie 9 study attempts to develop new methods of synthesis of organo” 
osphorus monomers and polymers for obtaining high-molecular 
proof materiols, The authors synthesized vinyl compounds of 
. avalent phosphorus and studied their properties, as well as those 
{ 


.e polymers obtained. i 


i 


Bioshkin, P. Aw, Xe L, Gefter, and I. K, Rubtsova [Scientific Research 
J. study” 


Jas:titute of Plastics). ofthe Synthesis and Uses of Some Organo- 
phosphorus Compounds in the Plastics Industry 
Industrial methoda for the preparation of esters of phosphoric ‘acid 
and for testing qualities of these acids as plasticizers have been de- 
veloped, along with methods for obtaining phosphorus-containing 
monomers for use in polymerization, copolymerization, and poly- 
condensation reactions, Polyesters based on dichlorides of 
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AUTHORS: Gefter, Ye. L., Yuldashev, A. 
bee ee 
TITLE: Di-68,8'-chloro-ethyl ester of vinyl phosphinic acid as a 
basis for the production of hardening polyesters containing 
phosphorus 


PERIODICAL: Plasticheskiye massy, no. 2, 1962, 49-51 


TEXT: The authors made various experiments to obtain polyesters from one 
initial substance only: di-§,8'-chloro-ethyl ester of vinyl phosphinic 
acid (I). Acid (I) was heated to 210-240°C in a nitrogen stream. Dichloro 
ethane sscaped, and yellow, viscous polyesters of linear structure, soluble 
in low alcohols, formed. Further heating or hardening at 80-100°C with 
azodiisobutyric acid (A) as initiator yielded a polyester of steric 
structure. Ester (I) was obtained by isomerizing tri-B,B',6"-chloro-ethyl 
phosphite with potassium or sodium acetates. The indigo-blue isomerization 
residue with A was heated to 250°C, and the same polyester of steric 
structure which had been obtained from (1) formed. Then, the crude mixture 
forming during the synthesis of (I) by A was subjected to polycondensation, 
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8/191/62/000/002/004 /o08 
Di-B,®6'-chloro-ethyl ester of... B127/B110 


and the polyester was obtained again. The yellow, liquid polyester was 

obtained from (1) by 30 hr heating at 100°C with an initiator. It was Xx 
then kept at 215°C for 5 hrs to yield the hard, steric polyester. The 

solid polyesters obtained were heat-resistant at 270-300°C. No 

sutisfastory result was obtained when heating di-6,8'-chloro-ethyl ester 

of B-chloro-ethyl phosphinic acid to 205-215°C since the acid number was 


too high due to acid pyrolysis caused by HCl. There are 12 references: 
11 Soviet and 1 non-Soviet. 
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5/074 62/031/003/001/002 
B117/B101 


AUTHORS: Gefter, Ye. L., and Kabachnik, M. I. 
a 
~—~ 
TITLE: Organophosphorus compounds derived from cyclic oxides 
PERIODICAL: Uspekhi khimii, v- 31, no. 3, 1962, 2865-321 


TXT; This is a survey of the progress achieved in the chemistry of 

_ organophosphorus compounds. It deals with research work in which 

reactions of cyclic oxides with some phosphoric compounds, properties, ; 
conversions, and possibilities of application of resulting reaction 

products were studied. Summarizing, it is stated that the addition of wh 
phosphoric compounds to a-oxides provides a simple, easy and cheap method 

for the synthesis of various organophosphorus compounds. Thus compounds 
containing f-alkyl halide- and hydroxyl groups, a- and $-unsaturated 

radicals at the phosphorus atom, and active epoxy- and ethylenimine rings, 

can be prepared quite easily and with high yields. A large number of such 
organophosphorus compounds are being used in national economy. Probably, 

their field of application will further increase since there are still 

wide yossibilities of synthetizing new compounds. Mention is made of: 
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A. Rossiyskaya, A. N. Pudovik, B. Ye. Ivanov, VY. K. Khayrulin, 

N. Ledneva, V. S. Abramov, A. K. Yefimova, G. Kamay, V. S. Tsivunin, 

- I. Shuykin, I. F. Bel'skiy, Ye. V. Kuznetsov, R. K. Valetdinov, 

T. Ya. Medved', L. a. Soborovskiy, Yu. M. Zinov'yev, I. K. Rubtsova, ie 


SPU 


A. Yuldashev, P. A. Moshkin, G. S. Kolesnikov, V. V. Korshak, 

F. Ya. Perveyev, K. Rikther, B. A. Arbuzov, Baluyeva. There are 

250 references: 87 Soviet and 163 non-Soviet. The four most recent 
references to English-language publications read as follows: 

G. Schrader, US pat. 2927122; C. A., 54, 15245 (1960); G. H. Birum, 

US pat. 2931755; C. A., 54, 15245 (1960); W. C. Howell, US pat. 2892691; 
W. A. Reeves, J. D. Guthrie, G. L. Drake, US pat. 2906592. 


ASSOCIATION: NII Plastmass Goskhimkomiteta (NII of Plastics of 


Goskhimkomitet). In-t elementoorganicheskikh soyedineniy 
AN SSSR (Institute of Elemental Organic Compounds AS USSR) 
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Phosphororgan ic monomers E075/E436 


of (I), Treatment of (II) with pc ives CICH SCH, Pp Cl 
5 § HEH P Cl, 


m (II) with 
CH - PClp (1m) 


¢] 
which can be polymerized to 300°C) 

polymers, By reacting the oxygen in the molecule 

is replaced by Ss, t ve 
_by combining with the Cl atoms, 


Phosphorous acid, Work is Proceeding curre 
of: phosphine oxides containing vinyl group, 
compounds of this type R 


not containin 
stability, @e now pro 
which lication of the Grigna 
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Phosphororganic monomers E075/E436 


of (I). Treatment of (II) with PCls gives CLCHEN, F Clo 


which can be used for the synthesis of amides and esters of 
B-chloroethylphosphorous acids, Removal of water from (II) with 
alcoholic alkalis, or heating over BaClz, gives CHa=CH - NT Clo (Im) 


0] 
which can be polymerized to give high melting (up to 300°C) 
polymers. By reacting (III) with P2S5, the oxygen in the molecule 
is replaced by S, The amines do not react with (III) as expected 
by combining with the Cl atoms, but form amides of amino-ethyl- 
Phosphorous acid. Work is proceeding currently on the preparation 
of: phosphine oxides containing vinyl group. It is oxpected that 
compounds of this type R. 
P - CH=CHg 
R% Il 
ce) 
not containing ester linkages would show high chemical and thermal 
stability, These compounds can be now produced using methods 
which exclude the application of the Grignard reaction, which was 
Card 2,3 
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s/079 62/032/010/007/008 
7214/D307 


_ AUTHOR: Gefter, Yeole 


TITLE: “phe synthesis ~ = chuorophenyidichlorophosphine 


: PERIODICAL: Zhurnal obshchey khimii, V- 32, NOs 10, 1962, 

.. 3401 - 3403 

‘ppxt: The purpos e the yield in che syn- 
“thesis of chlorophenyldic q to determine what 
jsomers are present in the product. An 80 *®Y of I was achieved 
py the action of PCl, on chlorobenzene in the presence of AlClz° 


Experimental detail The examination of I vy ir spectro- 
scopy in two regions (7 4 and 1650 - 2000 em!) has 
shown that I consists mai para-isomer with small quanti- 
f£ the meta-isom f the ortho-iso~ 
ne meta-isomer h y substitu- 
tion reection or by § There are 2 figures 
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(Scientific Research Institute of Plastics) 
SUBMITTED: October 27, 1961 
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AUTHORS : Gefter, Ye.L. and Rogacheva, 1..\. 


TITLE: Reaction of arylphosphonous dichlorides with cyclic 
oxides. V. Reaction of chlorophenylphosphonous 
dichloride with ethylene oxide ; 


PERIODICAL: vhurnal obshchey khimii, v. 32, no. 12, 1962, 
3962-3965 ; 


TEXT: “he reaction with a cnlLorophenyl phosphonous dichlor- 
ide consisting mainly of the »p-isomer with a small anount of m-iso- 
mer proceeds readily to give di- 6 -chlorocthyl chLorophenylphosphin- 


ate (Il). ‘hic ester could not be distilled even at 1-2 mm Hg with- —— 


- 


out isomerization with evolution of heat to give @ -~chlorocthylL 
chlorophenyl- 8 -chLorocthylphos >hinate (111). (III) was obtained 
in pure form from the crude isomerization product by converting it 
with PCl5 into the eorresponding acid chloride, purifying this by 
distillation, and treating it with ethylene oxide. Even pure (111) 
decomposed on heating with the evolution of dichLorocthane (this re- 
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action will be examined inia suvsequent com nication). ‘’reatment 
of the chlorophenyl- - -chhorocthylphosphinic chloride obtained fron 
(LIL) with triethylamine gave chLorophenylvinylphosahin’s chloride. 
The addition of sulfur to (IL) guve di-: -chLoroethyi cnlorophenyl- 
phosphonothioate. ALL the ‘exothermic reactions described liberate _ / 
less heat than the corresponding reactions of the unsubstituted Y 


phenyl compounds describeg previously. 


ASSOCIATION: _Nauchno-issLedovatel'skiy institut plasticheskilh 
mass (Scientific Research Institute of Plastics) 


SUBMITTED: December 27, 1961 
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YULDASHEV, A.; GEFTER, Ye.L.; MOSHKIN, P.A. 


Synthesis of phosphorus-containing polyesters with free hydroxyl 
groups. Plast.massy no.7:60-62 '62, (MIRA 15:7) 
(Esters) 
(Phosphorus compounds) 
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Collection of comnlete capers presented at the 1959 Kazan Vonfe 
Chemistry of urganophosphorus Commounds. 
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FIRE-RESISTANT DERIVATIVES OF CELLULOSE (USSR: 


Rogovin, Z. A., Wu Mei-yen, M. A. Tyuganova, T. Ya. Zharova, and 
Ye. L. Gefter. Vysokomolekulyarnyye soyedineniya, v. '5, no. 4, Apr 1963, 
§06-5}1. $/190/63/005/004/005/020 


The influence of the structure of organophosphorus acids on the fire resis- 
tance of cellulose partially esterified by these acids has been studied at the 


_{ Moscow Textile Institute. The experiments were conducted with cellulose 
- ] esters of methyl-, ethyl-, or phenylphosphonic acids or phenyl dihydrogen 


phosphate with various degrees of esterification. These esters were synthe- 
gized for the first time by treating cellulose fabric with 4% solutions of the 
acid dichloride in absolute pyridine for lhr. The phosphorus content was 
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FINS-DESISTANT DERIVATIVES (Cont'a) &8/190/63/005/004/005/0e0 


“controlled by varying the reaction temperature from 20 to 130°C. The fire 
resistance was evaluated from the weight loss after combustion and by the 
method of A. Wilson, O. J. Reeves, and M. Millan. It was shown that 

the fire resistance of cellulose derivatives 1) increases with an increase of 
the degree of esterification, 2) drops with an increase of the size of the alkyl 
radical, 3) is higher for the phosphonic (C-P bond) than for the phosphoric 
(C-O-P bond) acid derivatives, and 4) drops when an alky! radical is replaced 
by an aryl radical. Highly fire-resistant cellulose fabrics were prepared by 
reacting the cellulose molecule with comparatively small amounts of methyl- 
or ethylphosphonic acids which correspond to a P-content of the ester’ of 
2.08 and 4.09, respectively. ; ' (BAO) 
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MEDVED', T.YA., KABACHNIK, M.I., MOSHKIN, P.A., VARSHAVSKIY, S.L. 
KOFMAN, L.P., OEFTER, YE.L., TKACHENKO, O.V., DANILEVICH, A.A. 


Industrial msthod of synthesis of di-B,Behlor-ethyl of vinyl- 
phosphinic acid from ethylene oxide and phosphorus trichloride. 


Report submitted for the 12th Conference on high molecular weight compounds 
devoted to monomers, Baku, 3-7 April 62. 
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5/081 63/000/004/045/051 
B160/B186 


AUTHORS: Moshkin, P. A-, Gefter Y «, Rubtsova, I. K. 


TITLE’ Studies in the sphere of synthesis and application of certain 
organo-phos phorus compounds in the plastics industry 


PERIODICAL: Referativnyy zhurnal- Khimiya, no. 4, 1963, 606 - 607, 
abstract 4754 (In collections Khimiya i primeneniye fosfor- 
organ. soyedineniy. M., AN SSSR, 1962, 279 - 284) 


TEXT: The results are given of studies in the sphere of application of 
organo-~ phos phorus compounds in the plastics industry. The following 

plasticizers were synthesized and tested on nitrocellulose, polymethyl 
methacrylate and polyvinyl chloride: ArOPO( OR, ) phosphoric acid esters, 


where R it) 2-ethyl hexyl or radicals of mixtures of C “Oy alcohols and Ar 
49 phenyl, o- and mchlorphenyl or P-naphthyl; (Ar0),P(0)OR, where R is 
Qeethyl hexyl and Ar is phenyl and b-naphthy]3 (Ar0)(0)POR(0)OP(OAr) 9 


where R is the residue of diatomic alcohols (ethylene and diethylene 
ETL ‘butane and hexane dioles and Ar is phenyl} oxymethyl pkosphinic 
Card 1/2 ae ; 
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Studies in the sphere of ... ‘ ero B160/B186 
acid HOCH PO(OH) , was synthesized. and .teated as a hardening catalyst for 


methylol polyamide, organo-silioon foam polyurethane and furyl resins. A 
method was developed for obtaining monomers containing phcsphorus (diallyl 
phenyl phosphinates, vinyl esters of phosphoric acide) methods for poly- 
merization and polycondensation of the monomers obtained were also de- 
veloped. Polyesters of substituted phosphoric acids.-were synthesized and 
’ the properties of the resina obtained atudied with respect to the composi- 
tion of the initial aubatances.i |[ Abatractor'e note: Complete translating} ’ 
‘ reg akeey eo ee , 


t4y 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610006-8" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610006-8 


__ RET re 


GEFTER, Ye, 1,3 ROGACHEVA, I. A. 
— Interaction of 1dichlerophosphines with cyclic oxides. 
Part 5: ampere S- on PETE ET RY 
r) Shur. be khia. no, 123 - e 

ethylene oxide ° oe 301) 


1, Naychno-issledovatel'skiy institut plastichedkikh mass, 
(Phosphine) (Ethylene oxide) 
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